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The Energy Frontier

ÉThe ambitious goal of understanding Nature at the most 

fundamental level has driven us to develop successively more 

powerful particle accelerators!

ÉHigh energy particle beams from accelerators allow us to 

×Probe structure of matter and study physics at very short distance scales. 

×Create new & exotic particles that existed in the early universe by converting 

energy into matter 

ÉHigher the energy, greater the reach, as to how deep we can 

look, how far back in the universeôs history can we see, and 

how massive or exotic the particles we can create!

ÉEach generation of high energy experiments havealso been 

grander in scale than previous ïmore powerful, more complex, 

and versatile.

ÉThe lure and the power of the frontier has been exalting!
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The Standard Model

ÉThe emergence of particle accelerators as tools to understand 

the mysteries of matter and energy also accelerated theoretical 

development. 

ÉOver the second half of the last century, the Standard Model 

(SM) of Particle Physics, a quantum field theory that describes 

fundamental particles and their interactions was developed. 
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ÉFermilab has played a

significant role in the 

establishment of the SM

Fermilab

BNL, SLAC

SLAC
CERN

Fermilab
DESY

BNL



Our Glorious Past
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ÉThe National Accelerator Laboratory was created 
in 1967, to open a new frontier in the exploration 
of the deepest mysteries of matter and energy.

×Desire in the US HEP community for 100-1000 GeV 
machine (to be at the Energy Frontier) 

ü1960: 33 GeV Alternating Gradient Synchrotron (AGS) on 
Long Island, at BNL;  28 GeV Proton Synchrotron (PS) at 
CERN

×April 1963, Ramsey Panel recommends a 200 GeV 
proton synchrotron

ÉRobert Wilson was named the first director of the 
Lab on February 28, 1967.

ÉThe Lab was renamed ñFermilabò in 1974, to 
honor Enrico Fermi, a quintessential physicist, 
who had ushered in the Nuclear Age through his 
seminal experiment on nuclear fission, at the 
University of Chicago in 1942. 

Creation of Fermilab

Wilson

Fermi
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Accelerators built 1968-71
Four Accelerators in Four Years!
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Cockroft -Walton

720 keV

Linac

170 m long

200 MeV

Booster  8 GeV

Rapid -cycling synchrotron

0.5 km circumference

Main Ring Accelerator

6.4 km circumference

200 ð400 GeV

Groundbreaking:

December 1, 1968
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Accelerator Reaches Design Energy and 

beyond!!!
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Enrico Fermi Award in 1984; 

Served as APS President 1985 

Accelerator at

200 GeV
March 1, 1972

5 years

from start of the 
brand new Lab

Wilson receives National 

Medal of Science 1973

Accelerator project completed

Å Ahead of time!
Å $10M below budget!

Å Double the design energy!

400 GeV by 
Dec. 1972
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Initial Fixed Target Experiments

ÉA diverse suite of experiments

×K decays and CP violation

×The Hyperon program (baryon magnetic moments)

×General explorations of strong interaction

üMulti-particle production

ü30ò bubble chamber to study hadron-nuclear interactions

×A broad Neutrino program

ü15 ft Bubble Chamber to study in detail low energy ɜ-interactions

üTwo other large detectors studying deep inelastic ɜ-scattering and study of 

structure functions. 
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Standard Model circa 1975
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Matter Particles
Force 

Carriers

Strong ?

EM

Weak ?
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PURSUING 

BEAUTY AND TRUTH
PHYSICS AT THE ENERGY FRONTIER
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E-288 Proposal  (Lederman 1974) 
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Search for structure in the above

spectrum, publish these and 

become famous
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